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(54) rHAPAB/lMHECKAW AOPHMPyiOU4An 
rO/lOBKA 

(57) M3o6peTeHMe othocmtc« k He<|)TeAo6hiBa- 
lOtiieM npoM-CTM M npeAHaaHaMCHO ;\nfk 6ype- 
HMii M aKcnnyardUMii boa^hux. He<J)TjiHbix m 
raaoBbix cxBdKHH. Uenb- noBbitueHMe 3(^^eK- 
tmbhoctm paSoTu mApaB/iimecKOM AOpHnpyio- 
lueH ro/ioBKM 3a cmct o6ecneMeHMii 
CTaSMiinaauMH nonoKeHnn noABM^Hux cexTo- 
poB BO BpeMfl pd6oTbi. A'tn aToro BepxHMi^ m 



HMXHMC^ TOPUbt nOABM^HblX CCKTOpOB BUHO/I- 
HCHbl B npOAOAbHOM CeHeHMM rHAPaB/lMMCCKOM 

AOpHvipyiomeM ro/iOBKti c oxpyrneHneM no pa- 
Awycy. paBHOMy nonoBUHC a^mhw noABM>KHO- 
ro cexTopa b npoAO/ibHOM ceneHMti c ueHxpoM 
B paBHoyAaneHHOi^ or BepxHero m HWMHero 
TopuOB ceKTopa tomkc. MaxcuManbHbiM Awa- 
MeTp B nonepcMMOM ceMCHUM paOoneM nosep- 

XHOCTH CeXTOpOB BfafnOilHCH Hd paCCTOflHMM , 

onpeAe/iflCMOM no MareManiMecKOM 4>-ne. ot 
BepxHMx TopuoBcexTOpoB. riocneAMvie b pa6o- 
MCM nono)KeHiiH nepeMemaiOTCfl 6e3 nepexo- 
COB. HTO cosAder HdUBbiroAHeMiuMe ycnoBtin 
paSoTbi cexTopoB m ynpyrot^ TpySMaroii AMa<l>- 
parMbi. yMCHbUjaeT oceBbie m paAnanbHwe na- 
rpysKM Ha ACTann ro/iOBXii m HKT. hb xoTOpwx 
cnycKaerci) roAOBxa, w noBbtuiaer xanecTBO . 
pacujMp5)eMoro n/iacTbipn b oScbahom Tpy6e. 
BunonneHMe ropuoa cexToppa no paA^ycy mc- 
K/ifOMaer aaxnuHUBaHiie m o6pa30BaHMe xo/ib- 
ueBoro 3a3opa Me^xAy cexropaMH ui <t)/iaHueM 
B c/iyMde noaopora cexTopoB. 3 d/i. 



ll3o6peTeHMe othocmtcm x He4)TeAo6biBa- 
totueM npoMbiiuneHHOCTM. b h3ctmoctm k 6ype- 

HHK) M 3KCn/iyaTdUI1M BOA'tHUX. He<t>TAHblX M 

raao.Bfaix CKsaxcMH Ann ycraHOBKii nepexpuBa- 
jene^ b cxBaMMHax c ue/ibio BOCCTaHOBneHiin 

repMeTMHHOCTM 06CaAHblX KOnOHH. 

Ue/ibK) M3o6peTeHii(i flB/ipercsi noBuiije- 

HMe 3<t»4>eKTVIBH0CTII paOOTfal rUApdB/lMMeCKOI^ 

AopHMpyioiueii ronoBKM aa CMer oGecneMeHun 

CTd6H/1M3aUMM nOnOXCHMfl nOABM)KMblX CCXTO- 

pOB 80 BpeMn pa6oTbi. 

Ha <^Mr. 1 cxeMBTHMHO npeACiaB/ieHa tma- 
pa8/iMMecKa5i AOpHnpyrotuasi ro/ioBxa. nonepes- 
HbiM pa3pe3: na <|>wr. 2 - to xe. c noBepHyibiMw 
cexTopdMM B pa6oHeM no/ioxeHMM: Ma <t)Mr. 3 - 
cxena cm/i. ACftcxByioiUMx mb cexrop. 



rMApaB/iMMecxasi AOpHMpyioiAdn ro/iOBxa 
MMcer nonyio luiaMry 1. na KOTopyK) oactb 
ynpyran Tpy6HaTafl AMa<l>parMa 3. MexAy 
<)>AdHuaMM 2 noMeiueHU noABtDXHue cexropa 

4. BepXHMM M HM3KHMI^ TOpUM CCKTOpOB. npM- 

/leraioiUMe x <t>/idHuaM. Bbino/iHeHU b npoAOiib* 
HOM ceMeHMM AopHMpyioiMeM rO/lOBKH CO 
cxpyrneHiieM no paAi^ycy. paBHONiy no/iOBtine 
AnnHbi cexTopa a npOAO/ibHOM n/iocxocm c 
UBHTpoM B pdBHoyAdneHHOi^ or aepxHero m 
HMxcHero TopMOB noABii)KHoro cexTopa roMxe. 
a MaKCMMd/ibHbti^ Ai^BMerp b nonepewHOM ce- 
HeHUM rMApBB/iiiMecKOM A0pHiipyiou4eii ro/io- 
BKM pa6oHei^ noaepxHOCTii cexropoa. 
KOHTaKTMpyiomei^ c pactunpsieMbiM nnacTbi- 
peM. Bbtno/iHen hb paccTosiHtm X or BepxHMX 

TOpUOB nOABM>XHbtX CCKTOpOB 8 npOAOAbHOM 
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ceMeHMM nocncAHMx. onpeA6:iiHeMOM b coot- 
BeTCTBMH CO c/ieAyK)iueM saBMctiMOCTbio: 

X=^-H(0.3+sln^), 

rAe L - A^HHd noABiDKHoro ceKiopa b npo> 
AonbHofk nnocKOCTM: 

H - pdccTonHMe mokay npjiMOv^, napan- 
ne/ibHoA npoAO/tbHOM ocm Kopnyca, npoxoA't- 
uxeQ\ Mepea paBHoyAaneHHyio or BepxHero h 
HMXHero TopuoB noABiDicHoro ceKTopa TOMxy. 

M TOHKOA n0ABIt)KH0r0 CCKTOpa. MaKCMMa/lbHO 

YAd/ieHHoA OT npoAo/ibHOH ocH Kopnyca: 

fi-yron HdK/iOHa k npoAonbHOf) och tmA' 
paanwHecKoA AopHMpyioiueA ronoBKM pa6oMeA 
noaepxHocTM noABiixHoro cexTopa. 

K noBepxHocTM* npiineraiotuefi k Avia<)>- 
parMe, xaxAoro BToporo noABii)KHoro cexropa 
npMCoeAMHeHU MeTd/i/iimecKiie n/iacTMHU 5. K 
n/iacTtiHaM co cropOHbi AMa<|»parMu npMcoe- 
AUHCHbi npoicDaAKH 6 M3 nnoTHoA TxaHM raic. 
MTo xpasi TxaHM BbicTynaiOT aa xpan n/iacTMH 5. 

npM C03AdHMM AdB/ieHM5l B yCTpOi^CTBe.. 

TpyOMaTan AMa<^parMa 3 pacuiMppeTcn m paa* 
ABMraer ceKTopu 4 ao ynopa Mepea nnacTupb 
8 B peMOHmpyeMyio Tpy6y 7. Ilpif stom oGpa- 
ayiOLMH^iCA Me)KAy cexTopaMU 6oko80(^ aaaop 
nepexpfaiBaeTcsi BucrynaiotuMMM MacTAMM 
nnacTMH 5. Koropue npMxcMMaiOTCii AMd(t>par- 
MoA K onopHbiM noBepxHOCTflM CMexHux cex- 
TopoB, a Kpan npoxnaAOx noArM6aK)Tcn. 
aaxpuBasi ocraBUJtiecfl aaaopbi no xpanH nna- 
CTHH. ripM npoTiirMBaHiiM roiiOBKM Meoea n/ia- 
CTupb ceicTopbJ 4 Bce apeMA ocraiOTCB 
napa/iiienbHbiMM com ro/iOBxti. ripvi aaxoAe 
(n/iM BbixoAe) ro/ioBKM b nnacTupb 8 cexropa 
HaiaiOHsiiOTCsi no OTHOiueHnio k ocm touobkm. 
npn 3T0M MACT TO/ibKO nepepacnpeAencHue 
K/iMHOBoro TopMOBoro aaaopa y c AByxcxopOH- 
Hero Ha oahoctopohhmm 2yHdxc. ho oGpaaosa- 
CKBoaHoro KonbueBoro aaaopa Me^y 
<t>naHueM 2 m ceKTopaMM 4 He npOHcxoAHT, a 
K/iMHOBue aaaopbi aanoAHnioTCii npoKiiaAxa- 
MH 113 TKaHM. BbinoHHeHMe pa6oMeA noaepx- 
HOCTM. KOHTdKTHpyiotueM c pacuiMpsieMbfM 
nnacTupcM noABMxcHbix ceicropoB co CMetue- 
HMCM HaKCMMa/ibHoro AMaMerpa, npiiBOAMi k 



MX napan/ie/ibHOMy nepeMeuieHHio a paGoneM 
no/ioxeHHM 6e3 nepexocoa, mo cosAaei nan- 
BbiroAHev^ujue yc/iOBun paOoTu Ann cexropoB 
H ynpyroM Tpy6MaTOM A^d<t>parMbi, yMCHbtuaeT 

5 oceaue h paAvia/ibHue narpyaKH na Aera/iM 
ro/ioBKM M HacocHo-KOMnpeccopHwe Tpy6bi, 
Ha KOTopbix cnycKaercR ronoaica. m noBbiuiaeT 
KanecTBO npn/ieraniisi pacimipsieMoro n/iacru- 
pn K o6caAHOM Tpy6e. 

10 Bbino/iHeHMe Topuoa cexTopoa no paAwy- 
cy MciotioMaeT 3aK/i»iHHBaHMe m oOpaaoaaHHe 
Ko/ibueeoro aaaopa Me>KAy cexropaMM m ^nan- 
ueM B c/iynae noaopora cexropoB. 
(t)opMy/id ii3o6peTeHHP 

15 fHApaB/iMMecxap AopHMpyiotuasi ro/ioax^T 
no aBT. CB. ISfc 641070. OT/iimaiotiiaficsi 
TeM. HTo. c qe/ibio noabitueHHsi a<t><t>eKTiiBH0CTM 
pa6oTu riiAPda/iHHecKoii AopntipyioiueA ro/io- 
BXM 3a CMei oSecneMeHMfl cTa6H/i(i3auMH no/io- 

20 >KeHMff noABH)KHbtx cexTopoB BO apeMR 
pa6oTu. eepxHMA m hvi;khm() Topqu noABMX- 
Hbix cexTOpOB Bbino/iHeHbt a npoAonbHOM ce- 
HeHVM rvvv)aammecxot% AOPHHpyiomeA ronoBXH co 
CKpyr/iemieMnopsv^Hycy.paBHOMynonoBMHeAnM ^ 

25 Hbi noABM^KHoro cexropa a ynoMffnyroM cene- 
HMM c uenrpoM a paaHoyAanenHOA ot 
aepxHero h HiDXHeroropuoa noABHXHoro cex- 
Topa TOMxe. a MaxcHMa/ibHy^ AMaMerp b none* 
poMHOM ceMeHMM pa6oMeA noBepxHOCTM 

30 noABMKHbix cexTopoa abmo/inen na paccron- 
HMH X or aepxHMx ropuoa noABiDXHUx cexro- 
poa. onpeAe/iRBMOM a cooTBercTBifii co 
c/ieAyK)meM aaaMCMMocTbio: 

X =:^-:H(0.3 +sln^). 

TAe L - AAMHa noAati^xHoro cexTopa a npo- 
AO/ibHOM nnocKocTM: 

40 H - pdccTOflHHe MexAy npsMotfi, napa/i- 
/lenbHoA npoAO/ibHOH ocm xopnyca, npoxoA^- 
mew Mepea paanoyAaneHHyio or aepXHero m 
HMXHero Topuoa noAavi;KHoro cexTopa xoMxy, 
M TOHKOM noABtiXHoro cexTopa. MaxcMMa/ibHO 

45 yAaneHMOM or npOAO/ibHOw ocm xopnyca: 

fi - yro/i naxnoHa x npoAO/ibHOM ocm tma* 
paanmecKof^i AopHMpyiomeA ronoaxM pa6oMei^ 
noaepxHocTM noABM)XHoro cexropa. 
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SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant fi-om the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance fi-om the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 



1663179 
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cross section of the latter, determined according to the following dependence: 

X=Y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2yniax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance Z firom the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the Ime parallel to the longitudinal axis of the body, passing 
through the point that is equidistant fi-om the upper and lower end faces of the movable sector 
and through the point of the movable sector that is fiirthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 



1663179 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



yi = 2ynax 



Fig. 2 
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Fig. 3 
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Fig. 4 
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